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Types 


A type is the “kind” of data we have. 
e 1, 3, -16, and 5230 are integers 


e 45.2, 833567.2353245, and -1242.532 are floating-point 
values 


e‘c’, ‘7’, ‘&’, and ‘X’ are individual characters 


These kinds of values are referred to in Java by the 
types int, float, and char, respectively. 


8 types in all...called the 8 “primitive” types (so called 
because we can also create our own types...although we 
will not do that until much later in the semester). 





boolean 


e two possible values: true and false 





e Useful in situations where there are only two possibile 
results (ex: a certain part of the program either has 
completed its work or has not completed its work; a 
certain student either graduates or doesn’t.) 


e Needs exactly one bit of space — because we can simply 
say that the bit equalling 1 (i.e. the switch being on) 
inside the machine is equivalent to the boolean value 
true, and the bit being 0 (i.e. the switch being off) 
is equivalent to the boolean value false. 


char 


e holds a single character 


e character literals appear in single quotes: ’A’, ’c’, 
rg? 7)? 

e A value of type char takes up 16 bits. This is because 
Java’s character type is designed for international use 
— it can hold characters of many different languages, 
using a “international character to 16-bit bit string” 
translation standard known as Unicode. 


e But, don’t worry about Unicode right now. Just worry 
about putting single characters in single-quotes as above. 


Integral types 


e Four types: byte, short, int, and long 
e ‘These four types all hold integers, but of different sizes 


e byte is 8 bits, and as a result can store exactly 256 
different values. The actual range is -128 through 127. 


e Likewise, short is 16 bits, int (by far the most com- 
mon) is 32 bits, and long is 64 bits. And the larger 
the type gets, the larger the range of values it repre- 
sents 


e Trade-off here! — If you want a larger range of val- 
ues, you must sacrifice by using more memory. If you 
want to save memory, you must sacrifice by allowing 
yourself a smaller range of values. 


Floating-point types 
e l'wo types: float and double 


e These two types both hold floating-point values, but 
of different sizes 


e float is 32 bits; double is 64 bits 


e Again, just as with integers, the larger the type gets, 
the larger the range of values it represents. ‘he type 
double allows for both larger values (part of value 
to the left of decimal point) and more precise values 
(part of value to the right of decimal point) than does 
float. 


e So, same trade-off here as with integers! 


Summary: 


size 
type in bits 
boolean 1 
char 16 
byte 8 
short 16 
int 32 
long 64 
float 32 
double 64 


values 


true or false 


?\u0000’ to ’\uFFFF’ 


-128 to 127 
i.e. -(2°7) to (2°7) -1 


-32768 to 32767 
i.e. -(2715) to (2715) - 1 


SO 31: GO-'(2" 31). 4 


#2" (63) to. 92°63) = 4 


-3.40292347E38 to 
3.40292347E38 


-1.79769313486231570E308 to 
1.79769313486231570E308 


Variables 


e A name which refers to a value — for example, L, 
totalProfits, exami, exam2, exam3. 


e Abstraction of memory — in reality, our data is stored 
in a particular memory location in the computer 


e But, we only care that our data is stored somewhere 
that we can retrieve it. We don’t care about what 
location in particular our data is stored in. 


e So, we don’t need to worry about or keep track of the 
actual memory location. Instead, we use a variable — 
one variable for each piece of data — and the machine 
translates our variables into memory locations. 


e Thus the term “abstraction” — we use a simpler con- 
cept (a name) to hide away complex details we don’t 
care about (the particular memory location). 


Variable Declaration 


e Java is a “strongly-typed” language. 


e This means that each variable is associated with a 
particular type, and can only store data of that type. 


e It also means, therefore, that before you can use a 
variable, you must tell the system what type it will 


hold. 
e Such a statement is known as a variable declaration. 


e Format is: typeName variableName; 


Some examples: 


int x; // x can now only hold int values 
char selectionLetter; 

float temperature; 

boolean isCompletedYet ; 


byte labSectionsize; 


Variable Assignment 


Writing a value to a variable is known as assignment. 


xX = 2; 

selectionLetter = ’c’; 
temperature = 75; 
isCompletedYet = false; 
labSectionSize = 27; 


e Format is: variableName = value; 


e The very first assignment to a variable is known as 
initialization because it is the initial assignment. 


So, we now know what types are, and we can declare 
variables of particular types and assign values to those 
variables. Let us now step back and look at a complete 
Java program. 

The simplest program has no variables or assignments 
at all! 


A Java program 


Essentially the simplest possible Java program — all it 
does is print one line of text to the screen. 


public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
System.out.println("Hello World!"); 
t 
t 


But what do the various parts of this program mean? 
What do they do? 


Classes (early peek, much more later) 


public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
System.out.println("Hello World!"); 
t 
t 


public class HelloWorld 
af 


} 


e Think of a class as a “box” that holds things — data, 
sets of instructions, or both 


e starts with line public class ClassName 


e the rest of a class’s information appears in between 
braces 


Methods (early peek, much more later) 
public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
System.out.println("Hello World!"); 
t 
t 


public static void main(String[] args) 


dt 


i 


e Think of a method as a “set of instructions” , referred 
to by a single name 


e We can use that name instead of having to list the 
complete set of instructions associated with that name 


e As with classes, there is some important information 
on the first line, and the rest of the information ap- 
pears within braces 


Java “program skeleton” 


public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
System.out.println("Hello World!"); 
t 
t 


public class HelloWorld 


{ 
public static void main(String[] args) 
{ 
// something here 
t 
t 


e Even the simplest Java programs need a main method; 
above we have a main method and nothing else. 


e And, every method is associated with a class in some 
way. 

eso, the minimum a Java program needs is one class 
(the class holding main), containing one method (main 
itself). Anything additional is optional. 
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